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The main purpose of this study was to 
carry out a detailed study of the flow fields 
between the leaflets of widely used bileaflet 
heart valves. In conventional research, the 
sewing ring of the valve acts as an obstacle 
for measurement. In addition, the small 
space in between the leaflets limits the 
amount of detailed measurement, which can 
be done. Therefore, in this study two 
enlarged semicircular plates were used to 
mimic the actual fully-opened leaflets during 
peak systole and the flow field was 
measured according to dynamic similarity. 
Flow visualization technique and Laser 
Doppler anemometer (LDA) were used to 
obtain qualitative and quantitative data, 
respectively of the various turbulence 
characteristics of the flow between the 
plates and downstream near the wake. The 
spacings and angles of the plates were 
changed to study their interactions. Shear 
stresses in the flow were also measured to 
evaluate the damage inflicted on red blood 
cells and platelets. The results are primarily 
used as an index and reference for the future 
new valve design.  
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0°3.0 mm * * 549 13 
0°3.4 mm 13 2 617 13 
0°3.8 mm 10 4 707 13 
0°4.2 mm 6 4 627 13 
3°3.0 mm 356 10 580 13 
3°3.4 mm 387 10 693 16 
3°3.8 mm 533 10 745 16 
3°4.2 mm 721 10 508 13 
6°3.0 mm 1031 10 761 13 
6°3.4 mm 1602 6 771 13 
6°3.8 mm 794 8 625 13 
6°4.2 mm 950 8 621 13 
9°3.0 mm 2359 8 1052 13 
9°3.4 mm 2268 6 1167 16 
9°3.8 mm 1756 6 1092 13 
9°4.2 mm 1957 6 921 13 
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12°3.0 mm 1941 8 1719 13 
12°3.4 mm 1821 8 1292 13 
12°3.8 mm 2210 8 1492 13 
12°4.2 mm 2394 6 1352 13 
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